Lecture Notes: Unit 2- Procedural SQL 


1. What is MySQL stored procedure? 
MySQL stored procedures are blocks of SQL code saved in the database. They can accept inputs, perform 
actions, and return results. They are used to improve performance, increase security, and simplify 


maintenance. 
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2. What is the life cycle of MySQL stored procedure? ‘~) 
A stored procedure in MySQL is a precompiled’set of SQL statements that perform a specific task. They are 
stored in the database and executed on th er. 
The life cycle of a MySQL stored pr can be summarized as follows: 
1. Creation: A stored oe is created by writing its SQL statements and defining its parameters, if 
any. 
2. Compilation: we procedure is compiled, which means that the database checks the syntax of 
the SQL statements and converts them into executable format. 
3. Store: a6 mpiled version of the stored procedure is stored in the database, so that it can be reused. 
4. Callin : A stored procedure can be called from an application or from another stored procedure. 
5 cution: When it's called, the database engine retrieves the precompiled code and executes it. It 
Y process the input parameters and produce output. 
6. Termination: The stored procedure finishes executing and returns control to the calling application or 


stored procedure. 
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What happens when you invoke a MySQL stored procedure for the first time? How it differs from econd 
invocation? 

When you first invoke a MySQL stored procedure, it is compiled, stored in the databas executed. The 
output is then returned to the calling application. & 


When you invoke a MySQL stored procedure for the second time or any singer time within the same 
session, the following steps occur: 
1. The database checks if a compiled version of the stored proce tealready exists in memory. 


2. If acompiled version of the stored procedure exists, the e skips the compilation step and uses 


By using the stored version of the procedure in memory, subsequent invocations of the stored procedure 


@ 
within the same session can be sec gen and more efficiently, since the database doesn't need to 


os 


What is the use of parameters ifthe stored procedure? 


the stored version. 


What is the advantage of storing the procedure in 
recompile it each time. 


Parameters in a stored pr re allow passing of values into the procedure. It makes the procedure more 
flexible and reusab control the behavior of the procedure and can be used to search, update, or 
manipulate datagry the database. Using parameters results in improved maintainability and reduced 


developme 


Aa advantages of MySQL stored procedures. 
y 


MySQL stored procedures offer several advantages over other types of database programming, including: 


1. Improved performance: Stored procedures are precompiled and stored in the database, reducing the 
amount of data that needs to be sent over the network between the application and the database. This 


results in improved performance and faster execution times. 
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Increased security: Stored procedures can be used to encapsulate complex business logic within the 
database layer, separating application and database code. This increases security by limiting the ability of 


malicious actors to directly manipulate the underlying data. 


Improved maintainability: Stored procedures can simplify database maintenance by allowing developers 
to modify the underlying logic in a single place. This reduces the risk of bugs being introducedainto the 


application and makes it easier to update the logic as business requirements change. 


Reduced network traffic: By encapsulating complex logic in the database, stored/procedures can reduce 
the amount of data that needs to be transmitted between the application and the database. This results in 


reduced network overhead and improved scalability. 


Improved code reuse: Stored procedures can be used by multiple applications and reused across the 


organization, reducing development time and improving code reuse. 


Discuss the disadvantages of MySQL stored procedures: 


While MySQL stored procedures have several advantages, there are also some potential disadvantages that 


should be considered: 


Dr. 


1. Testing difficulty: Testing stored procedures can be challenging and time-consuming. This makes it 


harder to identify and fix bugs# 


2. Lack of portability: Stored procedures are not compatible with other database systems, limiting the 


flexibility of thessolution. 


3. Increased complexity: Stored procedures can make the database more complex, making it harder for 


developers to understand and modify. 
4. Debugging challenges: Debugging stored procedures can be difficult and require more time. 
5. Performance overhead: Using stored procedures can slow down the overall performance of the 


database, so it's important to monitor and optimize them. 
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What are the advantages of MySQL stored procedures? Answer in brief. 
MySQL stored procedures can provide improved performance, increased security, improved maintainability, 


reduced network traffic, and improved code reuse, making them a valuable tool for database programming. 


What are the disadvantages of MySQL stored procedures? Answer in brief. 
The disadvantages includes difficulty of testing, lack of portability, increased complexity, debugging challenges, 


and performance overhead. 


What is delimiter? What is the default delimiter for MySQL? PA 
Delimiter is a special character that separates individual SQL statements within a script~The delimiter is used 
to indicate the end of a statement and the beginning of a new one. 
The default delimiter for MySQL is the semicolon (;). When you run a script containing multiple SQL statements, 
each statement must be separated by a semicolon. For example: 

CREATE TABLE mytable (id INT); 

INSERT INTO mytable (id) VALUES (1); 

SELECT * FROM mytable; 


How do you change the delimiter? Answer giving syntax and an example. 
You can change the delimiter in MySQL using,the DELIMITER statement. The syntax for changing the delimiter 
is as follows: 
DELIMITER new_delimitér 
Where new_delimiter is the chafacter you want to use as the new delimiter. 
For example, if you want to change the delimiter to $$, you would use the following statement: 


DELIMITER .$8 


Discuss the Syntax and structure of a MySQL stored procedure. 


Syntax: Thejbasic syntax for creating a stored procedure in MySQL is as follows: 


CREATE PROCEDURE procedure_name (IN/OUT/INOUT parameter1 data_type, IN/OUT/INOUT 
parameter2 data_type, ...) 
BEGIN 

-- SQL statements go here 


END; 
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Key elements: 


CREATE PROCEDURE: This is the keyword used to create a stored procedure in MySQL. 

procedure_name: This is the name of the procedure. 

(IN/OUT parameter1 data_type, IN/OUT parameter2 data_type, ...): These are the parameters that can, be 
passed to the stored procedure. The parameters can be declared as IN, OUT, or INOUT. 

BEGIN: This keyword marks the beginning of the stored procedure's code block. 

END: This keyword marks the end of the stored procedure's code block. 

Code block: The code block of a stored procedure contains the SQL statements that¢are executed when the 
procedure is called. 

Execution: A stored procedure can be executed by calling its name followed by the parameters. The syntax for 
executing a stored procedure is as follows: 


CALL procedure_name (parameter1_value, parameter2_walue...) 


How do you create a stored procedure in MySQL? 
A stored procedure in MySQL can be created using the‘CREATE PROCEDURE statement. The general syntax for 


creating a stored procedure is as follows: 


DROP PROCEDURE IF EXISTS get_current_date ; 
DELIMITER $S 
CREATE PROCEDURE get_current_date() 
BEGIN 
SELECT CURRENT_DATE(); 
END SS 
DELIMITER ; 


Insthis example, the stored procedure get_current_date is created. The stored procedure simply selects the 


current date from the database using the CURRENT_DATE() function and returns the result. 


For what purpose the DROP PROCEDURE IF EXISTS statement is used? 
The DROP PROCEDURE IF EXISTS statement is used to check if a stored procedure with the given name already 


exists and, if it does, drop it before creating a new version. Example: 
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DROP PROCEDURE IF EXISTS procedure_name; 


You should know it: 

Why do we need to change the delimiter while creating a stored procedure? 

When creating a stored procedure in MySQL, you often need to change the delimiter from the default 
semicolon (;) to something else. This is because stored procedures can contain multiple SQL statements, and 
the semicolon is used to indicate the end of each statement. If you use the semicolon as the delimiter within 
a stored procedure, the MySQL client will interpret each statement as a separate instruction and execute 


them one by one. This will cause an error as the stored procedure is not yet complete. 


To avoid this issue, you can change the delimiter to a different character while creating a stored procedure. 
This allows you to write multiple SQL statements within the stored procedure without having the MySQL 
client execute each one immediately. Once you have finished writing the stored procedure, you can change 


the delimiter back to the semicolon and the entire stored procedure will be executed as a single unit. 


For example, you can change the delimiter to $S while creating a stored procedure: 
DELIMITER $$ 
CREATE PROCEDURE my_procedure() 
BEGIN 
DECLARE x INT; 
SET x =5; 
SELECT x; 
END SS 
DELIMITER ; 
In this example, the delimiter is changed to $S before creating the stored procedure and then changed back 


to the semicolon (;) after creating the stored procedure. 


17. Briefly explain the declare statement in MySQL giving its syntax and an example. 
To declare a variable inside a stored procedure, you use the DECLARE statement as follows: 
DECLARE variable_name datatype(size) [DEFAULT default_value]; 
The following example declares a variable named totalSale with the data type DEC(10,2) and default value 0.0 


as follows: 
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DECLARE totalSale DEC(10,2) DEFAULT 0.0; 
The following example declares two integer variables x and y, and set their default values to zero. 


DECLARE x, y INT DEFAULT 0; 


How do you assign a value to a variable in MySQL? 

Once a variable is declared, it is ready to use. To assign a variable a value, you use the SET statement: 
SET variable_name = value; 

For example: 
DECLARE total INT DEFAULT 0; 
SET total = 10; 


The value of the total variable is 10 after the assignment. 


What is the use of SELECT INTO clause? 
The SELECT INTO statement is used to assign the result of a query.to a variable. It is shown in the following 
example: 
DECLARE productCount INT DEFAULT 0; 
SELECT COUNT(*) INTO productCount FROM,products; 
In this example: 
a. First, declare a variable named,productCount and initialize its value to 0. 
b. Then, use the SELECT INTO statement to assign the productCount variable the number of products 
selected from the products) table. 
What is cursor in MySQL? 
Cursor is a database object thatvallows row-by-row processing of the result sets. 
The cursor provides away to process rows returned by a SELECT statement one at a time, rather than retrieving 
the entire result set,at once. 
In which situation cursor can be usebful? 
Cursors arejuseful in situations where you need to perform operations on individual rows of a result set, such 
as updating or deleting records based on certain criteria. 
Explain the properties of MySQL cursor. 
There are three properties of cursor. 
1. Read-only: you cannot update data in the underlying table through the cursor. 
2. Non-scrollable: you can only fetch rows in the order determined by the SELECT statement. You cannot fetch 


rows in the reversed order. In addition, you cannot skip rows or jump to a specific row in the result set. 
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3. Asensitive: there are two kinds of cursors: asensitive cursor and insensitive cursor. An asensitive cursor 
points to the actual data, whereas an insensitive cursor uses a temporary copy of the data. An asensitive 
cursor performs faster than an insensitive cursor because it does not have to make a temporary copy of 
data. However, any change that made to the data from other connections will affect the data that is being 
used by an asensitive cursor, therefore, it is safer if you do not update the data that is being used by an 
asensitive cursor. MySQL cursor is asensitive. 

23. Explain the working of cursor. 


1. First, declare a cursor by using the DECLARE statement: 


DECLARE cursor_name CURSOR FOR SELECT_statement; 
1. The cursor declaration must be after any variable declaration. If yow declare a cursor before the 
variable declarations, MySQL will issue an error. 


2. Acursor must always associate with a SELECT statement. 


2. Next, open the cursor by using the OPEN statement. The OPEN’statement initializes the result set for the 


cursor. 


OPEN cursor_name; 
This statement executes the SELECT: statement and initializes the result set for the cursor. 
3. After opening the cursor, we can use the’FETCH statement to retrieve the next row of the result set. The 
cursor remains open until all rows*have been fetched. 
FETCH cursor_name INTQwvariables list; 
After that, check if there is any row available before fetching it. 
4. Process the Data: We can process the data fetched from the cursor. 
5. Close the Cursor: Once we have finished processing the data, we need to close the cursor using the CLOSE 
statement. 
CLOSE cursor_name; 
This frees up any resources held by the cursor and ends the cursor operation. 
Finally, deactivate the cursor and release the memory associated with it using the CLOSE statement It 


is a good practice to always close a cursor when it is no longer used. 


When working with MySQL cursor, you must also declare a NOT FOUND handler to handle the situation when 


the cursor could not find any row. 


Dr. Omprakash Chandrakar_ | Essentials of RDBMS Page |8 


Lecture Notes: Unit 2- Procedural SQL 


Because each time you call the FETCH statement, the cursor attempts to read the next row in the result set. 
When the cursor reaches the end of the result set, it will not be able to get the data, and a condition is raised. 


The handler is used to handle this condition. 
To declare a NOT FOUND handler, you use the following syntax: 
DECLARE CONTINUE HANDLER FOR NOT FOUND SET finished = 1; 
The finished is a variable to indicate that the cursor has reached the end of the result set. Notice that the 


handler declaration must appear after variable and cursor declaration inside the stored procedures. 


24. Write a procedure that will print the full name of employee from employee table using cursor. 


Create table EMPLOYEE (emp_id int, fname varchar(30), Iname varchar(30)); 
Insert into EMPLOYEE values(1, 'Rajesh', 'Patel'); 

Insert into EMPLOYEE values(1, ‘Nilay’, 'Patel’); 

Drop procedure if exists proc_employee; 

DELIMITER // 

CREATE PROCEDURE proc_employee() 

BEGIN 

DECLARE var_name VARCHAR(50); 

DECLARE var_Iname VARCHAR(S50); 

DECLARE var_check_row INTEGER DEFAULT 0; 

DECLARE c1 CURSOR FOR SELECT fname, Iname FROM EMPLOYEE; 
DECLARE CONTINUE HANDLER FOR NOT FOUND set var_check_row=1; 
OPEN cl; 

get_emp : LOOP 

FETCH c1 INTO var_name, var_Iname; 

IF var_check_row=1 THEN 

LEAVE get_emp; 

END IF; 

SELECT CONCAT(var_name, var_Iname); 

END LOOP get_emp; 
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CLOSE cl; 
END // 


Delimiter ; 


CALL proc_employee(); 
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